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Figure 1 - Schematic representation of energy balance components
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Improving energy efficiency in water supply systems requires the
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of an adequate strategy. In order to assess the energy efficiency of

identification of the main inefficiencies and the following establishment
water supply systems, IST team developed a new tool, the Energy
Balance. The approach is similar to that of the Water Balance, set by the
International Water Association in 2000, and aims at assessing the whole
system efficiency, as opposed to component efficiency approach.
The methodology relies on the calculation of all energy inputs as well as
of the consumption and dissipation components (e.g., pipes, valves,
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pumps), including the energy that is lost along with water
losses. The concept of minimum energy is introduced as the
amount of energy that is required to supply water to the
consumers in a frictionless system, taking into account the
topography and the minimum required pressure. Hence, the
energy in excess is defined as the difference between the
total energy supplied and the minimum energy required.
The methodology can be applied in either a simplified or
complete

energy

efficiency

assessment.

The

simplified

assessment requires less data (e.g., inlet water volumes and
hydraulic heads at delivery points, number of storage tanks
and pumping stations, electric energy consumption in each
pumping station) while the complete assessment is based on
the systems’ hydraulic model, thus requiring much more data.
The energy balance is accompanied by five main energy
efficiency indicators, which provide an easier way to evaluate
the energy efficiency of the systems.
The indicator Ph5 regards to the standardised energy
consumption. It is calculated as the energy consumed at the
pumping stations divided by the elevated water volume at a
pump

head

of

100 m.

Reference

values

have

been

established by the Portuguese Water Regulator, thus making
easier for water utilities to evaluate results.
The indicators E1, E2 and E3 were recently developed and can
be computed with data from the balance. E1 represents the
energy in excess per volume of input water while E2 is the
energy in excess per unit of authorized consumption (kWh/
m3). E2 represents the theoretical potential for energy
reduction per volume of authorised consumption. Both E1 and
E2 are always positive and should be as low as possible. E1
and E2 values comparison allow to assess the importance of
water losses on the energy efficiency of the system.
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Energy Balance Scheme

The indicator E3 represents a ratio of the theoretic energy in excess that is
supplied to the system in comparison to the minimum energy required. It should
be as low as possible, though it is always positive, since the total energy supplied
includes headlosses. E3 can be assessed in terms of energy in excess due to
network operation and layout – E3 (network) – by considering surplus energy and
dissipated energy in pipes and valves due to consumption in the numerator. This
gives the potential for energy efficiency improvement by changing operation
and layout scheme. Pump improvement potential is given by assessing E3 with
dissipated energy in pumps in the numerator – E3 (pumps). Water losses
improvement potential is given by assessing E3 with energy associated with
water losses in the numerator – E3 (losses). Thus, the energy balance allows the
identification and quantification of main energy inefficiencies associated with
water losses, pumping, operation modes or system layout.
A computation tool for the energy balance automatic calculation was
developed by IST and is incorporated in SWSS platform. Thus, LIFE SWSS utilities will
have their complete energy balances and associated indicators calculated on
a monthly basis, for frequent energy efficiency assessment.
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3rd Stakeholder Exchange Forum (SEF)
The third SEF was held on 25th October 2017 at Albufeira,
Algarve. Several stakeholders from different water related
entities were invited and we had 32 participants. Participants
were divided in 3 groups that were asked to discuss the
following topics:
 The importance of modelling as a support tool for

operational management;
 Barriers to the adoption of energy efficiency measures in

water supply systems;
 The evaluation of water losses in adductor systems.

Each group in the end presented the conclusions to all
participants. This was a very useful and productive exercise
that provided us interesting and important information of the
sector that will be very useful in the project implementation
and

future

exploitation

of

the

SWSS

platform.

Some

conclusions are listed below:
The importance of modelling as a support tool for operational
management
 In future projects include the variable "Water quality" in

the modelling.
 The model must present robust results to begin to be

accepted in the organization
 Affordable, simple and easy-to-use front-end, with results

and easy-to-read operating rules to be used by many
people and not just the modelling expert.
 The models should work as automatically as possible, so

that they can be used by many people and not just by
the modelling expert.
 Evaluate the possibility of including in the models the

component of preventive maintenance that may
indicate that certain operating rules will not be possible
on that day.
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3rd Stakeholder Exchange Forum, Albufeira, Algarve.

Barriers to the adoption of energy efficiency measures in water supply systems
 Evaluation of the efficiency of the electric pump groups is important for

planning. Difficulties are the requirements to perform these audits
 Measurement of energy consumption is global for elevation, rather than

per group
 Instrumentation needs, such as pressure sensors, power.
 Validation of telemetry data quality.
 Training of operation teams, there are still gaps. It is necessary to train

people to meet the energy efficiency plans. As an example was given the
LIFE SWSS Platform and its benefits.
 Investments required to implement measures of energy efficiency.

The evaluation of water losses in adductor systems
 Water balance is used to evaluate losses
 pressure measurements: in the night periods due to variations in pressure

and flow rates.
 Meter errors are not known
 Need for renewal of meters and / or calibration
 Measurement of authorized unbilled consumption is not yet common

practice.
 Comparison of water losses in reservoirs and ducts.
 To implement the water balance in the Life SWSS platform
 Sensing and instrumentation
 Training of the operation teams
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4th Stakeholder Exchange Forum (SEF)
The 4th SEF took place at IST, Lisbon, on 23 March 2018. Several
stakeholders from different water related entities were invited
and we had 38 participants. For this SEF we invited people
working on projects dealing with some of the issues that we
are tackling in LIFE SWSS. Following the presentations, s
discussion forum took place where the following topics were
addressed:
1. SWSS Platform - General opinion on the SWSS platform
(strengths

and

weaknesses).

Benefits

/

utility

for

managing entities. Other data / metrics to include.
Possible

difficulties

in

its

implementation

in

other

managing entities (data security).
2. Data Aggregation Platforms - The ideal platform. Form
and contents. Information to be made available,
databases to be added (e.g. GIS, billing, Quality
Assurance), tools to be made available (modelling,
water / energy balance).
3. Water Losses and Energy Efficiency in Supply Systems Identification of the current concerns of management
entities and priority action problems. Identification of
aspects that need R&D within the urban water cycle.
Main conclusions and remarks:
SWSS Platform and other aggregator platforms:
The platform is seen as important both for real-time
monitoring, for data aggregation, for energy assessment
and optimization, and for data validation. There would be
intersection of other managing entities on this platform
since there are already many that begin to have telemetry.
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It is important to know the reliability of the data entering the platform. It would
be advantageous to test it on downstream systems and connect it to other
data platforms. Important not to duplicate platforms. There is no single ideal
platform

but

a

platform

interconnection,

interconnection

logic,

not

integration.
Suggestions for improvement of the SWSS platform: include climatic data in
the consumption forecast module, include variable regime module and water
quality module (pH and chlorine).
For reflection by the consortium: what is the future of the platform after the
end of the project, what is the business model. Defining the future of the
platform defines its success. The biggest difficulty is in maintaining the SWSS
platform. If the partners do not invest, it ends up dying. The platform itself will
not die because it is linked to Hidromod, but the applications (optimization,
water and energy balances) may die if no investment is made. Possibility of
establishing a collaborative project to maintain the SWSS platform was raised.
R&D in water and energy losses:
Turned towards the integration of the urban water cycle and the vision of the
whole (water and energy, performance, risk). Some concepts need to be
consolidated and standardized (for example, the calculation of energy
efficiency indicators is not done by all entities in the same way). The new
approaches to water efficiency are on the consumer side, strategies to cope
with periods of scarcity are in the reduction of consumption and not so much
in the search for alternative sources of water (e.g. treated waste).
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2018 Water Events and Conferences
Global Water Summit 2018
http://www.watermeetsmoney.com/

IWA Water Loss 2018
http://www.waterloss2018.com/

World Water Week
http://www.worldwaterweek.org/

Water Efficiency Conference 2018
https://www.eip-water.eu/water-efficiencyconference-2018

World Water Congress & Exhibition
http://worldwatercongress.org/

EU Water conference 2018
https://ec.europa.eu/info/events/eu-waterconference-2018_en

Paris
France

April 15-17

Cape Town
South Africa

May 7-9

Stockholm
Sweden

August 26-31

Aveiro
Portugal

September 5-7

Tokyo
Japan

September 16-21

Vienna
Austria

September 20-21

Beneficiaries
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